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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Process for the gas-phase catalytic polymerization of ol 

out in a plurality of interconnected polymerization zone 
comprising feeding one or more monomers to said polymeri 
the presence of a catalyst under reaction conditions and 
polymer product from said polymerization zones, in which 
polymer particles grow within a first polymerization zon 
fluidized bed is formed, at least a part of said polymer 
said first polymerization zone to enter a second polymer 
through which they flow downward, leave said second 
polymerization zone and enter a third 
polymerization zone through which they flow upward 
under fast fluidization or transport 
conditions, leave said third polymerization 
zone and are reintroduced into the first polymerization 
thus establishing a circulation of polymer between the 
different polymerization zones. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides various processes for producing methanol 

and ethanol, preferably in a mixed alcohol stream. In one embodiment, 
the invention includes directing syngas to a synthesis zone wherein the 
syngas contacts a methanol synthesis catalyst and an ethanol synthesis 
catalyst (either a homologation catalyst or a fuel alcohol synthesis 
catalyst) under conditions effective to form methanol and ethanol. The 
methanol and ethanol, in a desired ratio, are directed to an oxygenate 
to olefin reaction system for conversion thereof to ethylene and 
propylene in a desired ratio. The invention also relates to processes 
for varying the weight ratio of ethylene to propylene formed in an 
oxygenate to olefin reaction system. 
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AB The present invention provides various processes for producing CI to C4 

alcohols, optionally in a mixed alcohol stream, and optionally 
converting the alcohols to light olefins. In one embodiment, the 
invention includes directing a first portion of a syngas stream to a 
methanol synthesis zone wherein methanol is synthesized. A second 
portion of the syngas stream is directed to a fuel alcohol synthesis 
zone wherein fuel alcohol is synthesized. The methanol and at least a 
portion of the fuel alcohol are directed to an oxygenate to olefin 
reaction system for conversion thereof to ethylene and propylene. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The oxidation of butane to maleic anhydride in a recirculating solids 
reactor using a stoichiometric excess of oxygen, a vanadium-phosphorus 
oxide catalyst in oxidized form, and separate regeneration of the 
resultant reduced catalyst is disclosed. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Oxidation of butane to maleic anhydride using a vanadium-phosphorus 

oxide catalyst, in oxidized form, wherein the resulting reduced catalyst 
is separately regenerated. A recirculating solids reactor can be 
employed. Less than the stoichiometric amount of oxygen, based on the 
total amount of butane converted, can be employed. 
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A purification process for removal of suspended solids, carbonaceous 
material, nitrogenous material, phosphorus, refractory organics, 
bacteria and viruses comprises of combining and carrying out the various 
biochemical and chemical reactions and separation of the suspended 
solids in a single sludge system in a simplified process sequence 
suitable for use in a single reaction tank. 

The biooxidation, nitrification, denitrif ication and chemical 
precipitation processes are carried out in presence of mixed microbial 
population entrapped into fluidized nonbiodegradable suspended solids 
with portion of the fluidized suspended solids circulating 
through three reaction zones having 

varying concentration of disolved oxygen to maintain environmental 
conditions to support growth of the microbial population and 
simultaneously to maintain operating conditions required to carry out 
the involved reactions. 



The fluidized suspended solids entrap the active microorganisms, 
colloidal matter and suspended solids present in the incoming waste 
water and/or generated during purification of the waste water, improve 
the settling properties of the resulting sludge and enhance separation 
of suspended solids from the purified waste water. 

The concentration of the active microbial population in this 
purification process is significantly higher than that achieved by the 
prior art processes resulting in better performance, more efficient 
removal of pollutants and reduced treatment costs. The followed chemical 
oxidation provides for removal of remaining impurities and killing of 
bacteria and viruses. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The present invention provides various processes for producing methanol 



and ethanol, preferably in a mixed alcohol stream. In one embodiment, 
the invention includes directing syngas to a synthesis zone wherein the 
syngas contacts a methanol synthesis catalyst and an ethanol synthesis 
catalyst (either a homologation catalyst or a fuel alcohol synthesis 
catalyst) under conditions effective to form methanol and ethanol. The 
methanol and ethanol, in a desired ratio, are directed to an oxygenate 
to olefin reaction system for conversion thereof to ethylene and 
propylene in a desired ratio. The invention also relates to processes 
for varying the weight ratio of ethylene to propylene formed in an 
oxygenate to olefin reaction system. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The present invention provides various processes for producing CI to C4 



alcohols, optionally in a mixed alcohol stream, and optionally 
converting the alcohols to light olefins. In one embodiment, the 
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invention includes directing a first portion of a syngas stream to a 
methanol synthesis zone wherein methanol is synthesized. A second 
portion of the syngas stream is directed to a fuel alcohol synthesis 
zone wherein fuel alcohol is synthesized. The methanol and at least a 
portion of the fuel alcohol are directed to an oxygenate to olefin 
reaction system for conversion thereof to ethylene and propylene. 
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AB Process for the gas-phase catalytic polymerization of olefins is carried out 
in a 

plurality of interconnected polymerization zones to manufacture polyolefins 
with broad 

mol. -weight distribution and high homogeneity. The process comprises feeding 
one or more monomers to said polymerization zones in the presence of a catalyst 
under reaction conditions and collecting the polymer product from said 
polymerization zones, in which process the polymer particles grow within a 

first 

polymerization zone where a fluidized bed is formed, at least a part of said 
polymer particles leave said first polymerization zone to enter a second 
polymerization 

zone through which they flow downward, leave said second polymerization 

zone and enter a third polymerization zone 

through which they flow upward under fast fluidization 
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or transport conditions, leave said third 

polymerization zone and are reintroduced into the first polymerization 
zone, thus establishing a circulation of polymer between the 
different polymerization zones. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM In another embodiment, the invention is to a process for producing light 
olefins from methanol and ethanol formed in separate synthesis zones . 
The process includes a step of contacting a first amount of a first 
syngas stream comprising carbon monoxide, carbon dioxide and hydrogen 
with a methanol synthesis catalyst in a first synthesis zone under first 
conditions effective to form a methanol-containing stream comprising 
methanol. A second amount of a second syngas stream comprising carbon 
monoxide, carbon dioxide and hydrogen contacts an ethanol synthesis 
catalyst in a second synthesis zone under second conditions effective to 
form an ethanol-containing stream comprising ethanol. At least a portion 
of the methanol-containing stream is combined with at least a portion of 
the ethanol-containing stream to form a combined stream having a first 
methanol to ethanol weight ratio. At least a portion of the combined 
stream contacts a molecular sieve catalyst composition in a 
reaction zone under third conditions 

effective to convert the methanol and ethanol to light olefins 
comprising ethylene and propylene. The second amount optionally can be 
varied in order to change the first methanol to ethanol weight ratio to 
a second methanol to ethanol weight ratio, which can be greater than or 
less than the first methanol to ethanol weight ratio. In this 
embodiment, the process optionally includes a step of contacting a 
natural gas stream with oxygen in a syngas generation zone under 
conditions effective to convert the natural gas stream into an initial 
syngas stream, and separating the initial syngas stream into the first 
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syngas stream and the second syngas stream. 

DETD The reaction processes can take place in a variety of catalytic reactors 
such as hybrid reactors that have a dense bed or fixed bed reaction 
zones and/or fast fluidized bed reaction 
zones coupled together, circulating fluidized bed 

reactors, riser reactors, and the like. Suitable conventional reactor 
types are described in for example U.S. Pat. No. 4,076,796, U.S. Pat. 
No. 6,287,522 (dual riser), and Fluidization Engineering, D. Kunii and 
0. Levenspiel, Robert E. Krieger Publishing Company, New York, N.Y. 
1977, which are all herein fully incorporated by reference . 
DETD The preferred reactor type are riser reactors generally described in 

Riser Reactor, Fluidization and Fluid-Particle Systems, pages 48 to 59, 
F . A. Zenz and D . F . Othmer , Reinhold Publishing Corporation , New York, 
1960, and U.S. Pat. No. 6,166,282 ( f ast-f luidized 

bed reactor), and U.S. patent application Ser. No. 09/564,613 filed May 
4, 2000 (multiple riser reactor), which are all herein fully 
incorporated by reference. 
DETD In this embodiment, at least a portion of the combined stream contacts a 
molecular sieve catalyst composition in a reaction 
zone under third conditions effective to convert the 

methanol and ethanol to light olefins comprising ethylene and propylene. 
The second amount optionally can be varied in order to change the first 
methanol to ethanol weight ratio to a second methanol to ethanol weight 
ratio, which also can be greater than or less than the first methanol to 
ethanol weight ratio . 
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SUMM A recirculating solids reactor has two reaction 

zones, in which two separate reactions take place, and a 
catalyst (the solid) which circulates between the two 
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reaction zones and takes part in both reactions. Such 
reactor systems have found use in catalytic cracking in petroleum 
refining and in other reactions. U.S. Pat. No. 4,102,914 discloses a 
process for the preparation of acrylonitrile by passing a gaseous 
mixture comprising propylene, ammonia and molecular oxygen and an 
ammoxidation catalyst through a reaction zone while controlling the 
superficial linear gas velocity and solids feeds rate to achieve a state 
of fast fluidization. In a preferred embodiment the 

lower part of the reactor serves as a regeneration zone and recycled 
catalyst from the separator is contacted with molecular oxygen prior to 
the addition of ammonia and propylene. U.S. Pat. No. 4,261,899 discloses 
a process for preparing phthalic anhydride by oxidizing o-xylene with 
air (oxygen) in a dilute phase transported bed reactor. Substantially 
all of the o-xylene is introduced at one end of the reactor while oxygen 
necessary for the reaction and fluidized catalyst are introduced at a 
plurality of spaced inlets along the reactor. The catalyst is separated 
from the product gases and recycled. European Patent Office Publication 
No. 0 034 442 discloses a process for preparing unsaturated aldehydes 
(or unsaturated acids) by passing an unsaturated olefin (or unsaturated 
aldehyde) and oxygen into a transport line reactor with a solid 
oxidation catalyst to achieve substantially plug flow within the 
reactor. Reaction products are stripped from the catalyst with steam in 
the stripper chamber. 

DETD The results for the recirculating solids reactors show that conversion 
increases as the amount of n-butane in the feed decreases and increases 
with increase in: a) the mol % of oxygen in the feed, b) the gas 
residence time in the reaction zone, and c) the reaction zone 
temperature. However, at a constant reaction temperature the effect of 
the mol % n-butane in the feed and the gas residence time in the 
reaction zone on the conversion versus selectivity relationship was 
smaller than the scatter in the data. Thus, a change in the mol % of 
n-butane in the feed over the range 1 to 50% did not affect the 
selectivity at any constant conversion achieved by adjusting other 
process variables. Similarly, the use of three different 
reaction zone configurations, two different 

regeneration zone configurations, and several different gas residence 
times did not significantly affect the conversion versus selectivity 
relationship. About half of these experiments were carried out using no 
gas phase oxygen in the reaction zone and about half were carried out 
using 8 mol % oxygen in the feed gas . The experiments carried out with 
no gas phase oxygen in the reaction zone generally showed somewhat 
higher select ivities at a given conversion. An increase in reaction 
temperature resulted in a decrease in selectivity at a given conversion. 
The select ivities in the experiments carried out in the conventional 
fluidized bed reactor were significantly lower than those achieved in 
the recirculating solids reactors. 
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